Transcription factor Nrf2 is required for the constitutive and inducible expression of multidrug resistance-associated protein 1 in mouse embryo fibroblasts.
The nuclear factor-E2 p45-related factor (Nrf) 2 is a transcription factor for the antioxidant responsive element-mediated induction of enzymes responsible for conjugation. Since multidrug resistance-associated protein1 (Mrp1/Abcc1) is an ATP-binding cassette transporter which plays an important role in the cellular extrusion of conjugated metabolites and, therefore, acts synergistically with conjugating enzymes for the cellular detoxification of xenobiotics, we examined the possibility that Nrf2 is also involved in the expression of Mrp1 in mouse embryo fibroblasts. The constitutive expression levels of Mrp1 mRNA and protein were significantly lower in Nrf2 (-/-) cells compared with those in wild type cells. In addition, significant induction by diethyl maleate was observed in wild type, but not in Nrf2 (-/-), cells, suggesting the involvement of Nrf2 in both the constitutive and inducible mRNA and protein expression of Mrp1. In addition, the uptake of [3H]2,4-dinitrophenyl-S-glutathione, a typical substrate of Mrp1, into isolated membrane vesicles also demonstrated that Nrf2 regulates the transport activity of glutathione conjugates in mouse fibroblasts. This is the first demonstration that Nrf2 is required for the constitutive and inducible expression of Mrp family proteins.